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E-learning platforms have become more and more complex. Their functionality included in learning management systems is
extended with collaborative platforms, which allow better communication, group collaboration, and face-to-face lectures.
Universities are facing the challenge of advanced use of these platforms to fulfil sustainable learning goals. Better usability
and attractiveness became essential in successful e-learning platforms, especially due to the more intensive interactivity
expected from students.

e-learning platform collaboration platform usability user experience

| 1. E-Learning Collaboration Platforms

The usual practice of universities involves using the Learning Management System (LMS), which has its older traditions back
in time. Researchers point out that in an open society, with increasing distribution as well as access to information dynamics,
it is difficult to use it traditionally (12, This determines the paramount role that e-learning platforms play in higher education.
Through them, students gain access to the digital educational content of the courses, tests for self-preparation and
assessment, etc. Researchers point out that using e-learning platforms as a tool for self-study contributes to a substantial
difference in the use of resources and results in increased learning efficiency Bl. LMS significantly change the teaching
experience of both teachers and students and is used very intensively 4. COVID-19 pandemic affected the closure of all
educational institutions, including universities, along with the shift to complete online learning and affected a series of changes
in learning and teaching process which required technology 2. Implementing effective learning in a remote, electronic-based
environment has become a key issue in education BIEIE As a solution, e-learning platforms, LMS platforms, video
conferencing systems, and online collaboration tools (for example, Microsoft Teams, Zoom, Google Meet, Webex, etc.) have
intensified.

E-learning platforms are web-based platforms for providing digital educational content and managing the learning process. As
mentioned earlier, universities integrate into their e-learning platforms a range of different systems and tools. Among them are
world-renowned LMS platforms such as Blackboard, Canvas, Moodle, Google Classroom, and more. Of these systems,
Moodle and Canvas are free platforms. In addition, it should be noted that Moodle is an open-source system, while
Blackboard is a paid system. Statistics on the use of e-learning platforms show that in more than 1600 institutions surveyed in
Europe, 65% of them use Moodle, 12% Blackboard, followed by other platforms (ILIAS, APG Learning /Sakal/, etc.) with a
share between 4% and 1% 19, These figures prove the leading positions of Moodle among the used e-learning platforms. In
addition to LMS platforms, a new generation of e-learning platforms emerged, oriented not only in content sharing, but also in
facilitating e-learning collaboration. In most cases, universities’ use of Google Meet, Zoom, and Microsoft Teams as
collaboration tools has intensified.

Somova and Gachkova point out that Moodle is one of the world’s most widely used platforms in over 200 countries, with
more than 170,000 installations, where 250 million users use more than 30 million courses L1, In addition, Moodle is coded in
the PHP programming language and is issued under the General Public License (GNU). The platform is developed in
compliance with the pedagogical principles and is used for blended learning, distance learning, flipped classrooms, and other
areas of e-learning in schools, and universities, to maintain corporate qualifications and more. Some authors emphasise the
important features that determine its widespread use. Moodle is argued to be the optimal Virtual Learning Environment (VLE)
platform in terms of the tools at its disposal and its technical aspects 121,

Other authors 13! cite the leading features of Moodle, the excellent organisation of online sources, their accessibility and
convenience, good structuring, and the effectiveness of communication tools. Evgenievich et al. 14! summarise the opinion of
researchers and practitioners about the benefits of Moodle LMS in several directions: (1) many opportunities to increase the
individuality and responsibility of students; (2) the possibility of using a variety of platform resources that enrich and at the
same time develop skills for working with material; (3) the opportunity to progress individual educational paths; and (4) create
an environment for acquiring new knowledge, experience exchange, and consulting. Some authors also emphasise the

possibility of synchronous and asynchronous access and group work (3],

On the other hand, the authors highlight that communication in Moodle is not so widespread, with a greater interest in the use
of social media and specifically social networks, as well as mobile applications 2128, For this reason, instant communication
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applications, such as Messenger, WhatsApp, Viber, and others, are especially popular and used. The Moodle forum module
can be used for asynchronous group communication and collaboration, while for synchronous communication, Google’s
Google Meet tools are preferred, as well as Microsoft Teams, Zoom, Webex, etc.

Google Meet is defined by the authors 17 as a “synchronous learning tool for distant online programs”. Google Meet and
Microsoft Teams Rooms and their videoconferencing features provide a good basis for active interaction between lecturers
and learners. Through them, effective synchronous work with students and their fuller engagement in the learning process is
achieved. Research by many authors indicates the main possibilities used through these applications. Links to web-based
classrooms are created by educators and are integrated into learning courses in Moodle. This combines the use of these
tools, with Moodle LMS offering much more comprehensive and complete support to students and faculty through a variety of
activities and resources, but primarily asynchronous, and Google Meet and Microsoft Teams offering synchronous
communication for lectures and seminars. Due to video conferencing functionality, live lectures or seminar sessions are held
with students (18],

Gartner recognised the Microsoft Teams application as a leader for unified communications as a service (UCaaS) and
meeting solutions 221, Microsoft Teams was placed highest of all solution providers for its ability to execute. Microsoft Teams is
an application that supports internal and external team members in connecting and collaborating synchronously 2. People
can have one-on-one or many-to-many meetings or calls with fully integrated voice and video, informal chats, co-authoring a
text, or participate in other applications and services. Microsoft Teams offers a shared workspace for people where they can
quickly restore or repeat the project and allows you to work with team files and participate in shared results. Every new team
created a new group, an online site using SharePoint complete with a document library, a OneNote notebook, Exchange
online (shared calendar and mailbox), and is highly integrated with other Microsoft 365 and Office 365 applications (e.g.,
Power BI, Planner, Forms etc.) 29, Microsoft is rapidly developing new capabilities into Microsoft Teams application—there is
an update every month, and the dozens add new features. They also support the UserVoice initiative, with which everyone is
able to suggest new features, and users vote on them—the most requested features get to be added in the coming updates.
More recent added features incorporate [29:

« “Together mode”, which offers a simulation of actual meeting members being in the same room;
« Customisable meetings that support setting up breakout rooms for meeting in smaller groups;
« Ability to record the meetings on the go, accompanied with meeting notes and transcripts.

One of the latest investments by Microsoft is Microsoft Teams Rooms, which provides a mutual experience as in a standard
office meeting room. This way, users can experience hybrid work scenarios that support simplified meeting starts and
effortless sharing of content with complete audio and video collaboration 29,

Florjancic and Wiechetek 21 compare LMS platforms Moodle and Microsoft Teams and state that Moodle is a complex tool,
but at the same time, it is a complicated platform. On the other hand, they define Microsoft Teams as a relatively new and
simple tool with a modern design and easy to use. Particular emphasis is placed on its simplicity, real-time communication,
and opportunities for integration with Microsoft Office 365.

It can be summarised that Moodle LMS, Microsoft Teams and Google Meet as e-learning tools support educators and
students in different but complementary aspects. Moodle has significantly richer capabilities thanks to the many activities and
resources built into the platform, but mainly for asynchronous support and collaboration. On the other hand, the potential of
both Microsoft Teams and Google Meet tools for synchronous online communication and online lectures and seminars
sessions is irreplaceable, especially in the difficult times of COVID's restrictions and the closure of universities.

2. Attractiveness of E-Learning Collaboration Platforms for
Students

Many researchers have researched e-learning as an approach to providing educational content within study programs, and
many publications have been published. Many published research studies have been focused on technology issues of online
teaching and online learning. Studies emphasise technological issues related to using online platforms and creating online
content such as audio-visual and interactive content in higher education. Some studies are related to the hosting of
knowledge bases and accessing such knowledge bases. Other studies are focused on online communication between the
teacher and students and among the students within study programs.

However, teaching and learning are not all about the technology used in such a virtual environment. It also has its social and
psychological dimensions. For sustainable learning, the teacher’s and student’s needs, desires, motivations, and interests, as
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well as perspectives, are also studied and taken into account. Only such a holistic approach can lead to sustainable higher
education, improving the efficiency and effectiveness of online learning.

Research studies show that online courses can bring high-quality education to more students while online courses are easily
accessible to all students, no matter where they are geographically located [22. Czerniewicz et al. 28] point out that there are
studies investigating the provision of academic content through e-learning in general and mass open online courses
(MOOQCsS), their problems, and expected benefits. Mulder and Jansen 24 add that MOOCs can improve access to education
but that questions related to Internet accessibility, digital literacy, and the medium of delivery need to be answered first.

Much effort in the e-learning environment relates to the assumption that when content is offered online, students can access it
to meet the course requirements and achieve a certain level of knowledge of the topic. However, students participating in
online courses also face several psychological and socio-cultural problems. These problems can lead to a high rate of non-
completion of online courses. In the early 1990s, researchers pointed out that computer-mediated communication is
impersonal and antisocial 221281 which is still considered one of the main problems today. Wegerif 27 pointed out that the lack
of social presence causes a low level of commitment. Moreover, it can also lead to withdrawal from the online environment.
Penstein Rosé et al. 28] found that social factors make an important contribution to the use/non-use of online courses.

Numerous studies have shown that students acquire more knowledge and prefer to learn through direct communication (face-
to-face), making it easier also for the teacher to gain a common understanding and conceptual knowledge. Therefore, there is
a need to monitor and ensure the teacher’s cognitive presence if students are educated online 2239, The teacher’s cognitive
and social presence is very important for more intensive student involvement in the online courses. This often leads to better
meeting students’ needs and increases their motivation for online course participation 21, Barnett 32 added that teacher

cooperation with students in online courses has a positive effect on the intention of students to attend the online course.

Blended learning is the teaching mode where online access to course content is integrated with personal (face-to-face)
teaching and personal communication 3. The blended teaching model seems to precede online and personal teaching [24],
Therefore, blended learning in higher education is recognised as one of the biggest trends in training and education 23, Most
blended learning studies have shown that this positively affects student achievement and satisfaction, as the inclusion of
online learning resources and activities for students improves learning outcomes in higher education [B8IE7],

Some other researchers got up with similar learning outcomes through blended and personal (face-to-face) ways of learning
381391 |n their study, Rossiou and Sifaleras % studied the factors influencing student participation in using e-tools and e-
content. They pointed out that the main reasons for not involving students in online courses are lack of internet access, other
technical issues, and lack of time, awareness, and engagement. Anderson et al. [41] pointed out in their research that social
patterns of student involvement are important, as not all students enrolled in online courses participate in the same way and
are not equally engaged. Five categories of students (observer, spectator, collector, versatile, and rescuer) were identified,
differing in the style of collaboration and time of interaction.

Research collaboration between teacher and student is a central element of the academic relationship. It should be
emphasised that students expect expertise, support, and a balance between creativity and criticism of the teacher 42, Modern
e-learning platforms, especially their collaborative work functionalities, enable new dimensions of blended learning. At the
same time, personal communication in the classroom can be replaced by face-to-face distant communication via a
collaborative platform providing videoconferencing, to use collaborative platforms at an advanced level and ensure more
active remote face-to-face communication by participants accepting these platforms by users/students should be on an
advanced level.

In recent years, the phrase “digital collaboration” has been frequently used also in education. The extent and different ways of
collaboration are usually organisation-specific, influencing the portfolio of tools used to be efficient and successful 431,
Collaboration is inevitable in education, and if people simplify, collaboration occurs every time two or more persons cooperate
towards a common goal—in the case of education, the goal is to achieve the expected learning output. Organisations must
consider the reasons for digital collaboration to maximise the collaboration results of tools used 3. Collaboration can be on
different levels, depending on the learning process requirements. The challenge there is in knowing the learning process well
enough to support it to the right extent with collaboration tools. Many advantages come with the digital collaboration, which
impacts sustainability issues in learning, including the following:

» Saved time—Being able to finish a process or a task faster automatically means saving time and, as such, means fewer
costs;

« Strengthened team relationships—One can see students enrolled in a course as closely connected groups. So, it comes to
be very valuable to be capable of maintaining sound and effective relationships within groups of participants. With modern
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collaboration tools, this can be supported and elevated so that every student has a better understanding of teamwork and
mutual goals, of course, he attends;
« Better organisation of teaching work—Collaboration tools are facilitators to improve teaching, especially active learning.

Digital collaboration within learning in higher education can be described as a combination of tools and processes that enable
teachers, students, and other participants to communicate and interact on different levels. This is achieved using selected
platforms and tools 44!, Digital collaboration tools for business are an effective way for organisations to be able to support
different types of employees (working on location, working from home, working from anywhere) and still maintain effective
business process flow. Similar is in higher education, where participants can use collaboration platforms and face-to-face
communication tools. Innovation can be seen lately in digital collaboration, which is driving efficiency and productivity with the
combination of traditional tools, social media, and other modern tools that create unique, sustainable working environments
1431 |n higher education, this is seen in the integration of collaboration platforms and tools with traditional e-learning platforms

for access to digitalised content of courses.

Digital collaboration supports remote employees to connect to others seamlessly, completing their tasks and communicating.
In higher education, digital collaboration enables students and teachers to be connected seamlessly. This positively impacts
efficiency and enables better group dynamics and relationships within courses conducted in blended mode and using
collaboration platforms and tools. Digital collaboration is in some way progressive but is getting increasingly common. For
innovative organisations, the challenge is in developing even newer, more advanced platforms and tools to differentiate
themselves and be leaders in their field.

For sustainable learning enabled by blended learning mode, e-learning platforms and collaboration platforms used to foster
digitalised face-to-face collaboration must be accepted by students accordingly. Their user experience with e-learning and
collaboration platforms must be as high as possible.

| 3. User Experience

Different aspects can be used to evaluate software applications from the user’s viewpoint. Some are quantitative, but it often
depends on the user’s subjective opinion, whether he or she finds an application good or not. Recently for such evaluations
concept of user experience (UX) has been used. User Experience (UX) is defined as the actual end-user experience with the
application. The International Standards Organization (ISO) describes user experience as “a consequence of the
presentation, system performance, functionality, interactive behaviour, and assistive competencies of an interactive system,
both software, and hardware. It is also a consequence of the user’s prior experiences, skills, attitudes, personality, and habits
148l 1t s limited to software products, services, and systems with everything that suits the user’s journey and creates a user

experience before using the software product, service, or system 7],

Great user experience provides better work motivation and performance and can also impact the welfare of users 4849,
Therefore, it can be assumed that a good user experience will lead to a higher level of satisfaction, which can ensure better
use of the product, service, or system. User experience is most frequently connected with software products and applications,
concentrating on ensuring end users have a clear and useful experience with the solution interface. The concept of user
experience is more complex than the user interface (Ul) concept. After all, software cannot be viewed in just one way, as
users can gain experience not only while using this software. Users’ perception is also influenced by the accompanying
service and the entire system of a product #Z. Lallemand et al. 59 expose that usability is often seen as necessary for a good
user experience. One of the widely used definitions of usability defined by the International Standards Organization (ISO;
standard ISO/IEC 9241) is: “the degree to which particular users can use a system, service or product to achieve particular
goals with efficiency, effectiveness, and satisfaction in a particular context of use 48", There is some significant distinction
between user experience and usability. Hassenzahl 8 revealed that the user experience has five unique features that
distinguish it from usability. First, it is subjective, as it relies heavily on human perception. Second, it is holistic, including both
hedonic and pragmatic use characteristics. Third, it is dynamic because it changes over the period. Fourth, it is context-
sensitive, as it is always in some context, and fifth covers the positive and essential consequences of use. Therefore, user
experience is involved with a user’s complete experience while using a system that is more inclined to their emotional views.
In contrast, usability is evaluating the excellence of their system use based on efficiency, effectiveness, and satisfaction
measures. To sum up, user experience can be evaluated regarding reaching different hedonic aims, for example, emotion,
and human behaviour, as well as response generated based on interactive experience. While usability is assessed
concerning reaching some performance objectives such as accessibility, safety, learnability, and similar 511,

Designers’ goal regarding positive user experience is to provide the intended software applications with interest, enjoyment,

and gratification.
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From a user point of view, abilities are apparent, estimated, and experienced in the perspective of use, preferably leading to
interest, enjoyment, and gratification. Still, this can only be accomplished by a particular degree of hedonic and pragmatic
qualities. A product’'s substance and usefulness should be sufficient and beneficial with interactions that are easy to
understand and effortless. Thus, the presentation should be attractive, pleasant, and compatible with the character of the
brand 44,

Kashfi et al. 52 expose that agreed-upon lists of principles and practices which will identify good user experience are still
unavailable. Scattered examples of user experience principles and practices can be found in user experience studies. Table 1
summarises user experience principles, practices, tools, and methods and also shows some examples 52,

Table 1. The definitions of user experience concepts.

Term Description with Examples

Critical factors and basic concepts indicate the understanding of the user experience, which professionals

Urixnci les must consider in their work. Example: The hedonic and pragmatic aspects of software application

princip development play an essential role in user experience design as user experience is temporary.

UX Includes actions that practitioners need to perform to comply with the user experience principles. Examples
ractices of practices are: recognizing users’ personal goals and desires, preparing prototypes, including users in the

p design process, and assessing software from a hedonistic and pragmatic perspective.

UX Computer-aided software that developers or designers use to perform a variety of UX practices is usually

software designed to support specific methods to allow for more systematic software development. Examples: eye-

tracking software, persona preparation, visual design, and prototyping software.
UX They allow practitioners to select and load a structure based on best practices, thus allowing them to be
EEES more systematic, and therefore, they are also more likely to succeed. Examples are questionnaires and

surveys, mind plans, cognitive mapping, field research, and design studio.

User experience evaluation is the research topic of many studies, and many assessment techniques have been created and
used within these research studies. Researchers claim that it is difficult to assess and measure user experience. People who
use a particular software product can have implicit experience with it through anticipations based on current understanding of
associated technologies, brands, demonstrations, advertisements, presentations, etc. Roto et al. 53] argue that the implicit
experience expands after usage, such as the image of the earlier use or changes in the assessment of people’s use. Another
important aspect to consider in user experience is also timeframe. It can be argued that user experience changes over time
(prior to use, during use, after use, and past use); people can focus only on what someone experienced while using the
software product in a short time. On the other hand, people can concentrate on the aggregated understanding developed
across a string of use encounters and phases of non-use that might reach over extended periods. User experience can
consequently indicate a specific impression during use (momentary user experience), a judgment of a particular episode of
usage (episodic user experience), or opinions about a complete system after using it for a longer time (cumulative user
experience). Anticipated user experience could correlate to the time prior to first use. A summary of different types of user
experience is presented in Table 2 53,

Table 2. User experience dimensions.

When What How
Prior to use Anticipated user experience Expectations about the experience.
During use Momentary user experience Facing with the experience.
After usage Episodic user experience Thinking about the experience.
Past use Cumulative user experience Call to mind several periods of use.

Various methods are specifically created to assess and research UX-related concepts. For the research, the researchers used
a standard freely available User Experience Questionnaire (UEQ) questionnaire 2485 to measure interactive product and
service UX.

| 4. Conclusion

Traditional classroom education is understood to be structured and well methodologically developed, with little opportunity for
collaborative, spontaneous or experiential learning (see @@). The rigidity of traditional education often differs from online
learning, which involves digital media, such as device use (computer, tablet, or mobile phone) and video (281591160 Technology
has traditionally been used by teachers to support limited and in most cases one-way interaction with students without full
integration in courses 61 Abbas et al. 42 pointed out that the centre point of the educational innovation projects today are

game-based curriculum developments, e-learning platforms, distance and hybrid learning. They added that online
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synchronised and asynchronous teaching practices had become a widespread alternative to courses, which has been
achieved through the modernisation and redesign of education systems that incorporate emerging technologies. E-learning
enhances spontaneity, interactivity, and experimental learning. E-learning usually mentions the following skills: problem-
solving, teamwork, interdisciplinary thinking, and holistic thinking. These skills, encompassed by problem-based pedagogy,
offer students chances to learn to think, especially question how to think instead of question what to think [2, can also be
incorporated into its content sustainable pedagogy [©3IB4I65] | detecting measures and characteristics for assessing e-
learning platforms peculiarity of e-learning has to be considered. The primary goal of the e-learning platform is to enable
students to understand didactic content so that as little effort as possible is required to interact with the platform. Interaction
between teacher and student is important for better outcomes from teaching 42,
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